Abstract. Lipoma is the most common benign tumor that occurs at any region where adipose tissue is present. However, as the tongue is devoid of adipocyte it is an extremely rare site for a lipoma to develop, particularly in China. The present study reports the presence of a tongue lipoma in a 78-year-old man that measured 2.2x2.0x1.5 cm and was located on the left ventral region of the tongue. The tumor was completely excised, and subsequent to 4 years of follow-up, there was no recurrence of the lesion. In addition, the present study reviewed the literature concerning tongue lipomas in China and analyzed 18 other cases of patients with tongue lipomas in the past
Introduction
A lipoma is a benign tumor composed of mature adipocytes, which is commonly located in soft tissue, including the back, neck, chest wall and face (1) . However lipomas are rarely located in the oral cavity, particularly on the tongue, and oral lipomas only comprise 1-4% of all benign oral lesions (1) . Geschickter (2) reported that only 3 out of 460 lipoma cases were located in the oral cavity. Similarly, Hatziotis (3) reported that in a 22-year period between 1945 and 1967, only 28 out of 146 oral lipoma cases were tongue lipomas. In China, tongue lipomas are infrequently reported. The current study presents the case of a patient with a tongue lipoma and reports the findings of a review of 18 other cases of tongue lipoma in China.
Case report
A 78-year-old male was referred to the Oral and Maxillo-facial Surgery Department of Qingdao Municipal Hospital (Qingdao, China) on 22 October 2010, following complaints of a painless tumor on the left ventral region of the tongue that had been slowly growing for 6 months. The patient did not possess a history of other tumors, but did have a history of diabetes, which was well-controlled, and a surgical history of tonsil resection 26 years ago.
Clinical examination of the tumor revealed a painless, soft-tissue tumor that was 2x2 cm in size with well-defined margins. The tumor was yellow with multiple blood vessels underneath a smooth overlying surface. There was no ulceration, inflammation, numbness or palpable lymphadenopathy (Fig. 1) .
Following routine investigations, including blood and urine tests, liver and kidney function tests, electrocardiogram and chest x-ray, the excision surgery was discussed and decided upon. The patient was placed under general anesthesia and a midline, vertical, mucosal incision was made from the crest of the tumor. The tumor was shelled out, with no adhesions to the surrounding structures. Subsequent to surgery, the excised tumor was histopathologically analyzed.
Macroscopically, the lesion consisted of a single tumor that was globular in shape, measured 2.2x2.0x1.5 cm and was well-encapsulated, with a thin overlying mucosa. The lesion appeared yellow in color and the surgically cut surface exhibited fatty tissue (Fig. 2) .
Microscopic examination revealed that the lesion consisted of mature adipocytes with nuclei located in the periphery. The adipocytes were arranged in lobules and were separated by a thin, fibrous connective tissue. The histopathological diagnosis was classical lipoma (Fig. 3) .
A week later, the wound where the tumor had been excised had healed well (Fig. 4) and the stitches were taken out in the clinic. The patient was followed-up over 4 years, during Journals were searched with the keywords lipoma and tongue; and PubMed was searched with the keywords lipoma, tongue and China. These searches were used to review the literature concerning tongue lipoma occurrence in China over a 30-year period between 1 January 1985 and 31 December 2014. Overall, 18 cases met the search criteria, including tongue lipomas and its variants, which was confirmed in the studies by histopathological examination. These cases were reported in 16 studies, 1 of which reported 3 cases. The clinical features of all cases are reported in Table I ( [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
Discussion
The first description of oral lipoma was provided by Roux in 1848, in a review of alveolar masses (20) . Oral lipomas may occur on the major salivary glands, buccal mucosa, lip, palate, vestibule, floor of the mouth and tongue (21) . Tongue lipomas are relatively rare and usually arise in the superficial submucosal connective tissue (22) . The present study compared the characteristics of 18 cases of tongue lipoma reported in China over a 30-year period. The findings are as follows:
Juliasse et al (23) reported that oral lipomas were more common among women, and in the Brazilian population the female to male ratio was 2.4:1.0. By contrast, Taira et al (24) reported that the female to male ratio was 1.0:1.7 in Japan, demonstrating a male predilection. Fregnani et al (25) did not observe a gender imbalance. In the present study, the 18 cases of tongue lipoma possessed a female of male ratio was 1:1, demonstrating an equal gender predilection (Fig. 5) .
Oral lipomas have been observed in all ages, but in certain studies they have been reported to appear more frequently in adults >40 years of age. In the current study, tongue lipomas affected patients between the ages of 1 and 66 years. However, there were no cases reported between the ages of 1 and 30 years (Fig. 6) . Tongue lipomas appear to occur more frequently in adults over the age of 30 years. Additionally, Juliasse et al (23) and Taira et al (24) reported that the peak incidence was between the sixth and seventh decade of life. Similar results were obtained in the present study.
Certain studies revealed that lipomas commonly possess a mean diameter of 2.1 cm, with a range of 0.5-10 cm (23, 26) . In the present study, the diameter of 11 lipomas was <2 cm and 6 lipomas possessed a diameter ≥2 cm, with the largest tumor size of 6.0x6.0x5.0 cm. In the 18 cases, tongue lipomas developed at the tip, root, central, lateral and ventral region of the tongue. The lateral region is the most common location for tongue lipoma development in China (Fig. 7) .
Histopathologically benign lipomas are classified as: Lipoma or classical lipoma; lipoma variants, including angiolipoma, angiomyolipoma, myolipoma, fibrolipoma, chondroid lipoma, chondrolipoma, osteolipoma, intramuscular lipoma, myelolipoma, sialolipoma and spindle cell/pleomorphic lipoma; hemartomatous lesions; diffuse lipomatous proliferations; and hibernoma (21) (22) (23) . Lipomas may be encapsulated, non-encapsulated or infiltrating (21) . In the present study, 12 cases were classified as lipoma (66.67%), 3 cases as invasive lipoma (intramuscular lipoma; 16.67%), 2 cases as atypical lipoma (11.11%) and 1 case as chondroid lipoma (5.56%) (Fig. 8) . Classical lipoma is the most common Tongue lipoma may present as solitary or multiple lesions, such as hereditary multiple lipomatosis or Gardner's syndrome (22, 26) . In infants it appears that multiple lesions occur; Berger et al (27) reported 4 lipomas on the tongue of a 9-day-old infant affected with an orofacial-digital syndrome.
In the present study, 2 cases out of 18 were infants presenting with multiple lesions that were located when they were born. The remaining 16 cases were solitary lesions and occurred in adults. Generally, lipomas grow slowly and are asymptomatic in the majority of cases. Therefore, the tumor may exist for long time prior to the patient becoming aware of it. The mean duration for tongue lipoma presence has been reported as 3.2 years, with a range between 15 days to 50 years (26, 28) . The true duration of oral lipoma may be much longer, with the exception of congenital multiple lesions cases, which are revealed when the infants are born. In the present study, the lipoma duration time in 14 patients was <1 year, with a shortest duration time of 1 week. In the other 4 cases, the lipoma duration time was >1 year with a longest duration time of 45 years.
The etiology of lipomas is unknown; however, possible etiologies consist of a lipoblastic embryonic cell nest origin, metaphase of muscle cells, fatty degeneration, genetics, hormones, trauma, infection, chronicirritation and infarction (22) . Certain studies suggest that trauma may trigger proliferation of fatty tissue and cause a lipoma (29) , but Carlier (30) and Hatziotis (3) hypothesized that trauma contributes to a patient locating a pre-existing lipoma, rather than causing the tumor.
Histopathological examination yields a definite diagnosis. For deep-seated lingual lipoma, diagnosis may be assisted by using non-invasive techniques, including ultrasound, computed tomography or magnetic resonance imaging (28) . Tongue lipomas should be differentiated from other diseases, including mucocele, hemangioma, lymphangioma, rhabdomyoma, neuroma, neurofibroma, pleomorphic adenoma, adenocarcinoma, fibroma and salivary gland tumor (28) .
If the treatment of large tongue lipomas is delayed, orofacial deformities, macroglossia, atrophy of tongue musculature, dental abnormalities (including anterior open-bite, masticatory difficulties and interference with movements of the tongue, as well as airway and speech problems) may occur. In addition, secondary trauma may cause large lipomas to ulcerate (22, 28) .
Surgical resection is the mainstay of treatment. Well-encapsulated lipomas, including classical lipomas, are easily extirpated without recurrence. Regarding non-encapsulated or infiltrating lipomas, it remains advisable to excise them with a cuff of surrounding normal tissue to prevent recurrence, but surrounding structures must be conserved (25, 26) .
In summary, although tongue lipomas are rarely observed, the present study suggests that clinical settings should be aware of their existence in order to avoid misdiagnosis or the use of the wrong surgical procedure.
